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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a toroidal continuously variable 
transmission with a simple structure capable of properly meeting the 
reversing 

operation of a variator . 

SOLUTION: This toroidal continuously variable transmission 
comprises a 

toroidal variator, a forward and backward movement switching 
mechanism 4 

disposed in the power output side of the variator , a transmission 
control 

mechanism 29 for controlling the variator to convert the speed ratio 
of an 

input rotation and an output rotation and a detecting sensor 36 for 
detecting 

the normally rotating operation and the reversely rotating operation 
of the 
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variator . The transmission control mechanism 29 controls the 
variator in 

accordance with a signal inputted from a first control valve 32a 
corresponding 

to the normally rotating operation of the variator based on a signal 
detected 

by the detecting sensor 36 and controls the variator in accordance 
with a 

signal inputted from a second control valve 32b corresponding to the 
reversely 

rotating operation. 
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z&jimz&Mti ho^^aoA'iji-j't zco 
fo£®M£&mmmmtimt . nateAy x-* 

frie^3S®jffli«i«{s , Ay x- finjE&mimeMmiz 

tf- LT A U x- ? £« jffll L . A y x- ? <7)j£fe»ft B#(c 

i&f]Wll l zi£&t& V Q'f *VH!<73A*y x-? , ;o 
v n" y x- ? eottt ttJ^ffltcffll LTfrEiitfJitoiaiEJr 

ifij*ffl»i*«aa-uj»i«flii: . frte^-yx-^srsij 

WftSfflfc, ^'Ux-^cTjiEteift^fcil^JtteKl^^^llS 

-n>t&am2t£#wiL, 

m^mvsmmi . a' y x - ? nw&wfficrMmz 

1"S82<ttM«syfc£?rL, A'yx-^<oiteiWPB$t 
it LT a' y x- ? fcjijfjp L . A y x- ? (7»!Jjfm£ 
^LTA'yx-^ $r-^a«tt^HrtrSiJWtl.C 

zm^Ttf%hti& z t zmmt -tm^m 1 £ Jt«2 

[00013 

CRN"*. 
[0002] 

[ft*<08»] Zcomco$t&mWli. WBH l 2-l 6 3 
5 6 2^&fgfcJ;t/#&^6 - 7 2 6 5 O^^tcH^ 

SftTv>l>J:3{c. IM&iGii: LT wiy ityfrh* com 

**t*ho>fr/Hi<OA*yx-^ (^^«) sfflii 
T^i>. 
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[0 00 3] C^A'yx-^cycv-n-^tt, Afti^j 

a? tm&com&it («b) 

[0004] «pBH 3 F2-1 63 56 2#4^BC 

ttflt^'A'y x-^frtAMWclSft^ft. #£¥6 - 
7 2 6 5 O-^&Sfcfc^Tti, ifW«i»voj 

[0005] «raBmw»i««*»A*yx-^<oii^A* 

SB* t T'A' y X- ? COA&JlT 

y<D®WTftj)*&b%lfrl>. W-n-yiMmrrtj 

[000 6] L*»L. ^V-n-yOffiMcojffttfmiz 
tch t . A-7-D-5^4SMffllC07 -f - Ha' 7 
*>&<&y, A'V-n-^^ISf^A^^^iiStl-SE 
SMISWCptt t * -5 T L * a . Z <7)tz#> , t$W¥ 2 - 1 
20 6 3 5 6 2^&mz&^Xte. W-u-ytfJEUmz 

WMti t^izm^um^^y't . ny-u-ytm 
t>v\w ^uvffmmi X) < y x- ^ co^ji^i^&ff * 3 

[0007] -^r, lfraja«»i»«**A-y x-^<o» 
Aaj^ratsa lt nsfltoEtc* oT«. -e^frf«<?) 

^itWi?fer^yx-^^KBi^s«l«t*. t 

30 m&mz^mmit. j«)x-?mm®{ti. z 

cox o Kb # t,zlim&?>£ o KAv-u-? <r)W&$m 
<r>y ^ - y a' y ttf* fr%< % y . t ^TL 

[0008] CICO*:*^ #^6 - 7 2 6 5 O^ffiC 

i3v>TiS. A'yx-^^aj^fVx^tffftjiflM^ 
mh<rmzvv*}3.4 9y~/ttWt. zcovyjx-4 
?yv1~lz£*)J<0x-?cOim®mWll£olzl 
T^S. 
[0009] 

40 [%BH^'»^L<J:3t'tl»iSS] U>L=5n6*^>. 

6-7 2 6 5 0-^»<0«k3{C, 7>"7X4?7'y?-$: 

a y x-^ c7)ai^T a x 1 1 mimwmmm t comz 

Rtt, Z<7)y>*?m ^y y^zX yA-yx-^tfOiS^ 
Srft^Wx 4 «k 5 4«iST*tt, AST««flgc07 y>7x 

< & 0 , ^ £A y x-^Av^offiji^^^-xwt-IBa 

[0010]-^, «pBH I 2-1 63562#^««t, 
coT(i . a" y x-? coieIeKi^ t StellJ^ t fimftcom 
50 C«M=l*OjiSit**»^» *«flJ»iffl<OjR*<0M»/'« 
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[00 11] Z<F>%,m±Zcr>± d=5r*lcSg LTSrSft 
[00 12] 

14, %muiz£Y)mmztihx-hmn®mi-?i*&-hm 

^.i-frma^^jgiflii; , iiiie^' | jx-^^fiiijp lta 
flume t tti^diK t cvmitz^mh^mfflmmffi 

immftmm\mzmmz>%. i commThma xr/mm 
Kiff mcomwiz mm-t h m 2 mmm. £ # 1 . a v x 

IESI1 c^lW^ 5: ^ l T v \' 'J x- ? £ fajfip L . A 'J x 

lam 2 lt a- "j x-tzmw-fh zt$ 

mtix^z. 

[0 0 1 3 ] 19*112^16^^0^, 
o-f ^i/Mc^vsux-^t, dc7)A'yx-?c7)ffijAtfc)] 

ijtiea LTmieaiflt^iiiiig^ifi] ^ tjjfft^. § fiajitu 

Sti.«£fiti:. fTie>'< , Jx-^2:$i|»LTAflllHKttiifl 
<7)IE«lll#fe J;^j£!KI!)^^^ai-tl»^tiJ#Sfc £ Jiff 

mzmmt&m 1 ^$11^^*3 iix^teij^^wtc 

ji)£-tSIB2c7)SiJffll^$:^L, Ayx-^BSKtW^ 
Lx; < 'J x-? u A L> x-^co^isiif^ 

B#tc^i9ie^tti#g<7)^i±itc«^v'>tfrie^2c7)$ij^ 

milt LX;< V x-? ?:-^^^JtcO«EHl*IT*Jffl-r 

zztwrntix^z. 

[0014]-?- LT||*II3 tia«J^BS{i. £if $ljffl) 

<sffltfcfti.m 1 (nmm^mtm 2 mm^m. tectum 

[00 15] 

^xmwzm,ixmmi. am, z<wm<r>w,i 
commmizizz, boj yn-mmmzmmmwmxmm 
mm^-rya-y^mx-h^. ntsmrnt vxco^y 
2(ixy^yic7)nnEij)^^Mir^f5jg-ri, 

?7y^-flSflt 3{±^7 xf-18ffl2j>^LTAfl$^S 
i^y> 1 c7)EHEi)fl<7)3SS2rilS|Ig(C^aL.r tijfl-f 
3 Nn>f ^Mcoy\'iJx-^, 4{i$jaS(7)HU^jt5rtII^ 
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[ 0 0 1 6 ] HlTie^ 5 -y iNift 2 LTti h )V9 3 >a* 
-*\ S&^-yf-. m&77-yJ-Wtfm^t>tl. it: 

[00 1 7] 02CI4. A'yx-^3tJiVUaBI6-effll 
iDM»4WtfcJ»<FSr»daa^l,T*S. A*yx-^3 

»fl*^5 -yf-««2 S-tfLTAflSfU «fc 3 t4-5t 
10 v>£. ct^AflWStcti-^Afl-f a?6a, 6b 
tfKft&fU lix^AflrV X? 6 a , 6bfc:*flT<S: 
tl?tl\m}T4A91 a., 7 b-h^^zttfaLXEM-f 

[0018] ,Iil£>— fcfWAAr-f x?6a, 6bfcJ; 
VftjJTJ A? 7 a, 7 btt^ii-eWWWKEBU 
!HAfa?7a, 7bfl5«5«+3e«oaiM»8^ 

[0019] SVHcMltjLTtAttSTJrVX^ea, 7a 
20 fc«fcV6b, 7b<7)ffiS^c(i^tl-ffL-W-foA-y- 
D-7l0a, lObfcit^'lla, 1 1 b*f£^tR 

[002 0] iixA,v\--7-n-5 10a, lObiiil/ 
11a, 1 1 bliE^fc#foUfcAiK:fiT"f*?6a, 
7afciV6b, 7bt^m)?jff^L. 
i6^T'AflTV^^6a, 6bc7)(l]eii7J^ajflT'f>?. 

^7a, 7bteart&j:3t:^o'ri^. -eLTv?7 

-D-7 1 0 a , 10 bfcilA' 11a, 11 bitfflm 

30 fa^6a, 6btili/lfa?7a, 7bb<Offl<7) 
HtecoaSJt (SStJt) aWaiSft* J: 3 Cfr^cv* 

*. 

[002 1 ] Btff^t«JflS^««4li, mife^lBKrtsaj 
fl*14 2rffii.. ;cOttlflWl 4tf(3ifflJf'Tl 5afc 

iwiatffl^r 1 5btf*ti?tL\m&&izniottVL> 

tlX^Z. ZlXWMH^Tl 5afcffiflWl4i:c0ia 
1 9 -y f- 1 6 a*i. fiBtffl^T 1 5 b t tUflWl 
1 4 fc 2 7 7 f - 1 6 b * s -eil-??LiS(t <h, 

tl. mse&lcr>7 7"/1-l 6 a*<S5ISSix N Hiri2SS2c7) 
40 ^5-yf-l 6b*«»ftSiiT^&i:*ttt. Mjtffl=5fr 
1 5aCO|5IKij|fl^comic7)^5 yf-l 6 a^^-LT 
ttJjJtt 1 4 tab"), Mem 1 c?5^ y >/ + 1 6 a»"f||^ 
3*U fffem2c7)^5'y^l 6b*^i?nT^I»t# 
ttt, imm'7l5bcr>®&§)}j}tfzcr ) m2cr>?y-y 

i-iebiitLx&jjmiAiz&bixoizzix^ 

[ o o 2 2 ] Ayx-? 3 b m'<mwmmm4 b<m 
utfcmmi 8tfwnft>ti, zco&mmi stealer 

19kmitiXT/m20&T2Oa. 2 0bjWRi)ftft 
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9 m Ox.—? 3 OffiTW 7 2 1 (Ot£ L . fijfEfS 1 O 
*"72 0 a«I«,t|l4 OfiijtffldR' 1 5 at 
U SI 2 co^f T 2 0b #74 F7Mr\- 2 2 Zft IT 
'<mm*cT 1 5 b tcnffl^- LT I ^ . 
[00 23] ItztfiX. A'"Jx-^3C0!U*T-fX^ 
7 a , 7 bcO[M]|Kil^(itt)^^r 2 1 fc Xm%^7 1 
9 LTf£3tW 1 8 fcfcb* . * LT ;o©i«i 1 8 
fc -fttm 0*7 2 0 a J; 2 O^f 7 2 0 b A*® 
tet&bMz. %\<r>*T2 Oafcift^-UcfrJtffl^ 10 
1 5ai*-2rtofc:B1EL. »2<*>dfr2 0bfc7>f h';U 
*T 2 2 £tf LT LfcSBBJB* 7 1 5 b tfatfrfofc: 

[0 0 24] zzx\ mimw®iim4<Dmico7y 
t stti, fritffldf7i 5 avfflmhwmjimi 4t 

febO. Cl^ai^ttl 4#jEHIteLTmS* 5 BUjtL. 2 
^1^77f 16aML. S2<7)?77f 1 6 
b £ Jftgj L t * (C«i , j^jtffld? 7 1.5b 0)®1Rtoljifi 
W*»14fcfifci3. i»ffl*«il4*<aEMELT»PI 20 

[00 25] 03 tet±. A'Ux-^StCfcft&AV-n 
-510a, 1 0 bfcit/l 1 a, 1 1 bOli^Oftg 
£0JIS LTi«KJt*3Sft-r*3BaG|iJ«ai<OflWcS-^ LX 
£>«.. Z<7)ffllz&^Xli. 7oyhdf-vh'r-fffliJco-*t 
OAV-0-7 10a, 1 0 b fc D 7^-vt'f -f MO— 
*fOA7-o-5> 11a, 1 1 b fc Sr-etLfix^lSKC 

[0 0 26] #A'7-D-51 Oa, 10b. 11a, 
1 1 btt, iltar LttfdBftLfcfliDtte 5^^LT 30 
-jj-y2 6(:HHKatttS^§ixT^I.„ -?-LTh7- 
Jj-y 2 6JiHfcfc(tl.T*fc®t>'l>ffitt2 6 a£* LT 

6imizt5vi±.Tijfint l zmmzti. zwmtzx 

hYv—^V2 60±TO^(£W5LT JV7—X3—7 l 
Oa, 10b, 11a, 1 1 btffflfrth X 0 liZft^X 
^i. Z<7M. hy-*>2 6(#fKtt2 6afc&fcffllS 
U UAStA'7-D-510a, 10b, 11a, 

1 1 b <Offi|«te, ffifi 2 6 a<OJB»*KJt0tt-& . 40 

[00273 29 i&stMmMrc, ; wsswjiwiwi 

2 9 {±# h 5 - * y 2 6 cOfaJEx D y / 2 7 KjifcjEfc A 

frf&iiE^r 30*11*., >iwffiff--Ky7°3 0 5r^- 

l/C^ttE^y:^ 7 9, hy- 
*>2b*ftLX>* T 7-U-7l Oa, 10b, 11 

a, 1 lb£«$£-tt§it#T'£SJ;5K&o-CO 
5. 

[0028]A'7-n-510a, 10 b, 11a, 1 

»»a*«iaj-fsttai*si:LTr'j-fe^z l 3i a. 50 



ftgB20 0 0-9 1 98 

6 

3 1b##h7-*^2 6«9*gtt2 6afc^ft<b*U <I 
il^>7 o y^X^A3 1 a, 3 1 b#tfcttS-M) 1 Oa, 1 

ob, na, nb <rm»*ff$smwm2 9^7 

-n-510a, 10 b, 11a, 1 1 bWtmWftSk 

mzmtxum^iiixuz^x^L 

[00 2 9] bZ*>X\ A7-q-7l Oa, 10b, 
11a, l l btt, A'Ux-^3<7)iEtelM^«fW±+4 

[0030] L*>U ^7-n-7lOa, 10b, 1 
1 a, 1 1 b#jE*|6lc7)ilif*^5S*|ta^ffl^tflJ«S 
t . &*OTU -bX* A0ffitSft&T1i*»$l*t07 
* - K a' 7 7 * W i $r 9, SSttH Waqfflg t^t L 

[003 1 ] *^Ji^©{cfc^T«. 7oyh 

**t'T4l!lO— yjOAy-o-? 1 0 afcJ:tA' l J7= J f 
th'f^llO-^A7-D-7 1 1 a(C*f LTli. 
tf)jE*l*IO«»?5l6f^fc:au6-f 4 JS 1 or 'J -bx^A 3 
1 atJiVCfl)fSl«ori;-b^*A3 1 ao»mcj:a 
7 4 - FA" 7 ?*&$jHfiWflm 2 9 KA^J-T 
0&10fffl1iPA;P7*3 2 ajWftttfcfu 7oyFdf-vt" 
r-f ffl]Offi730A°7-o-5 1 0 b&XWJ 7#-vt*r 
-ffflJ^OfltefrOAV-D-^l lbtc^LTti. ^Oj£^ 
M<0«i^lM^fe:SM;-f&S52<or'J-feX*A3 1 bfc 
J:t>*dOB2<7)n)-bX^A3 1 boWmc.tl.7-f- 
h'A'-y ^»^^|ij««ffl2 9 icA^^4?4Estom2 
OflffllA^ys 2 b*WiixTV>|,„ 
[0032] *0]ffllA'^7*3 2a, 3 2 bli. >-'J yf 

3 3mzvxby34mmmz<tx.wLx%*). -eo 

fXh>-34#7°y-b7.^A3 1 a, 3 1 bOi&fftCt 

ii#T7 ^ -Y>u?&imLMwm®2 9izimt& 

X o (c^ro X Wh . ^ LT^ 1 J: J£ 2 0«i]»a"^7' 
3 2a, 32b ^feX&HfHMI 2 9*s0)M)tfrt 'J X 

30IEIE • imnwiiftzmtxvimt^mzx 

jix^^l.J;3tc^-5T^I.„ 
[0033] dOTOt¥S{i. A'UX-^ 30IEIe ■ 

isags:^ai-r4^ai#sfcUTo«iaj-b>^36t, ; 

-^3 7SrW-f|,3yFD-5 38tSrfit, MtB^ 

iD-fey-7-3 6un^.tfejtMi 8oniflK73(*i^^aiLr 

a'ijx-^30I«- SKIr^JBr-rsip^oTv^ 

4. 

[0 0 34] -f-LTAf •yfy^-^3 7#E[lItet 
^c t § W iMMiffl 3 9 ^ L X m 1 OSWy </U7 3 2 
aOttS^.-K- hjMJBftSftt *K»2<0«IWA-/^3 2 
bff)liij}X-ht>m±ZiX, 

7 *Jj£la«6 L/c fc & t tettm«|fl§ 3 9&-frLX1£2coM 

WAVU73 2 boajTj-1?- btm&.zti&tmzm 1 o 
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[0035] zcox i % ho-r ?n>w.m®®s&mmzt3 

fU?6a, 7aiJit;nv-o-7l0a, 10 
b. 11a, 11 b^E@!Ei)#^fif^l\ S 
A U X- ? 3 <7)ftj]T 4 X 9 7 a aGHEMrt fttg&Ni 1 
8tg*i). ^«g»ttl83WEIlI«*iSit:iaiKf-4. 
[00 36] ^LT^Oi:£. ffrStiB{0J*;*.flMt4a$ 
10?7-yf-16a*«ttlS;5fu m2<0?^y?-l 6b 

* t anjt3*vo>& fc s fctt, &mi armarium 

1^9**1 6afctfl/caart*14fcfifc9. <I<0 
iti^tt 1 4 ^HOfratlUlE^ifljtliWB LTWaWWi 

[0037] zvmfi*t>mmv)mtwm4izM-th 
wmimmzx o . ss 2 ? ? * 1 6 b aq*is$*u 

80|IMEii;fi#Sg20?5>yf-l 6bSr^Ltaj^)ttl 
4 fcgfc 0 , ZW&Jim 1 4 #*MOf£iBIIMg;fcrfflfc:III 

[00383 A'UX-? 3<0»ffc03f|6Ui, fsSM 1 8 

om«^r[tnSr^aj'ri>^tii-fe>-t3 6c j: oajjcmajs 

Wl8*«jElHl^|fi]fclHllELTV^fc#tctt, ^tiS-fey 
V 3 6 <9t&U} Wfi^-tfi^ 3 y h d-5 3 8 #.Xt 
■y t^^-^ 3 7 £iB«|LTS5 1 ^l«lA';k/3 2 a 
<oaS* jK- h £§Htt L. W,2 <mW^7 3 2b coffin 

[0039] vmmmm2 9«, h^l&^jupj-- 
•y h tu^j $ tit mmmK&mzm tximxyr 3 

OSrgBI&U C^JE^y7"2 8c0ffii)T"#^Ev- | J>' 
^2 7^U#A'7-n-510a, 10 b, 11 
a , llbiW&Z 1tXJm<r>23t}&fi4i thXo \,Z® 
Wth. 

[0040] Aijx-^ S^IEHMSil^OUaitc^&i: 
ICIt A7-o-7l0a, 10 b, 11a. lib 

f LtA-7-o-510a, 10b, 11a, 1 1 b# 
jEfrrtfcflW-tittJiWk gt (cut, **)fIJPMt#8 1 0) 

7V*Xil&31 aS^USl«IWi^/32at 

[004 1] ddT. AiJx-?3 CDjEUHglMWcii 
1 mm> 3 2a eotfcS^jJtf— btfmtt LXH D . 
L/i*^TAV-n-7l0a, 10b. 11a, 11 

$|J»A/P7"3 2 a^4£aDMMfflS2 9 izm^ill . * 

lt ^<7)7 * - FA.y ^ata-^^rscaBMiwiBt 2 9 

fcj: 0a'7-d-5 1 0 a, 10 b, 11a, 1 1 b«9 
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[ o o 4 2 3 1 zzx\ mmwmmm mmm 
izmmh.x^mi&<r)i> t x\ «khhww=tv- 

4 $-ffltrfg»Wll 8*ij£|5]!|g*|DiKll]!|gL. 
^ OfiggM 1 8 cOiSIIHEt'tfl^x a?7afej: tfA* 

U Ayx-^3*%(EIWW&. 
[0043] ^coj; -5 I:a''Jx-? 3jW86«rfts£iB.r 
10 LfctSfcU, ic7)l!)^^tmrv^3 6(cj:0^ffi§ 

it, *e>m&m^tf$zm\wim 2 9 izm^iti . * 1 
xmtmm Lt:$smvmm 2 9 j±* nmmtm 

lz%lxmEXy?3 OfcMWU 4H*E^U >"^2 7 
^U#A7-D-7l0a, 10 b, 11a, 11 

b zmimk&BittmcrmjftizmiZitz . 

[0044] ^a3-fe>"!f36*V>"UX-^3<7)M 
5 3 8Ci Itmvm 1 Ott»A';l>:/*3 2 aOftTJtf- 

20 b *mh l . w, 2 3 2 b oaj* .-k- h 

[0045] 1 0a, 10b, 11a, 1 

i btfmxmzMwiKkzizii. ^msmzmmz 
ftmhW&vm2<nrv*.xi]h.3\ bizx t)*com 

®M.tfm 2 <m\W^Vf 3 2 b izy -f - K A-y 7 §fl 

i<7)i:#, ^2^|lJ»ys;;l^7'3 2bOI±J^* , -h«i 
WScLTfc 0 . Lt* s -jTA7-n-7l0a, 10 
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